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DETAILED ACTION 

1. Applicant's amendment filed on 11/3/2005. Claims 1-6, 8, 11-12, 17-22, 24, 25, 
29-34, 36, 37, and 40 have been amended and claims 43-54 have been added. In this 
Office Action, claims 1-54 are pending. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 10/6/2005 is in 
compliance with the provisions of 37 CFR 1.97 and has been considered by the 
examiner. 

Drawings 

3. The drawings were received on 11/3/2005. These drawings are Fig. 1 and 
Examiner approved it. 

Specification 

4. The title of the invention "Storage System" is objected since it is not descriptive. 
A new title is required that is clearly indicative of the invention to which the claims are 
directed. 

5. The specification is objected for not incorporating the drawing amendment. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to the 
contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor and 
invention dates of each claim that was not commonly owned at the time a later invention was made in 
order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), 
(f) or (9) prior art under 35 U.S.C. 103(a). 

7. Claims 1, 9, 13, 15-17, 25-26, 28-29, 37, 40 and 43-46 are rejected under 

35 U.S.C. 103(a) as being unpatentable over Tamatsu (USPA Pub. 2003/0074600 A1) 
hereinafter Tamatsu, in view of Ofek et al. (US Patent 6,598,134) hereinafter Ofek and 
in view of Winger et al. (US Patent 6,560,617) hereinafter Winger. 

8. As per independent claim 1 , Tamatsu teaches a data backup and recovery 
system capable of both backup and recovery in short periods of time and at low cost 
(page 2, paragraph [0031]). Tamatsu invention is further characterized by a primary 
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system that uses blocks that store sequentially records having unique key and zero or 
one or more non-unique keys manages the locations of these blocks by means of 
location tables that place them in correspondence with physical addresses in random 
access memory (RAM) and manages a database stored in RAM and by one or more 
secondary systems that provide backup blocks corresponding to the blocks containing 
the source data on the primary system (page 3, paragraph [0032]). Tamatsu teaches 
the claimed "a first storage system coupled to a host device for sending data to and 
receiving data from said host device, the first storage system including a plurality of disk 
drives and a disk adaptor used to control the disk drives" as an input-output (I/O) 
terminal 4 is connected to a primary system 1 via the I/O terminal communication 
control mechanism 16. The data is simultaneously transmitted (S3) from the I/O 
terminal communications control mechanism 16 to the primary backup and recovery 
control mechanism 14 (page 6, paragraphs [01 16 and [01 18]). 

Further, Tamatsu teaches the claimed "a second storage system coupled to said 
first storage system for receiving data from said first storage system" as the primary 
backup and recovery control mechanism 14 transmits (S5) the log data to the 
secondary system 2 via the communications mechanism 13 and the network 
communication device 3 (page 6, paragraph [01 19]). Further, tamatsu teaches the 
claimed "first storage system comprises a first storage area for writing the data received 
from said host device, the first storage area configured by at least one of the disk 
drives" as the data transmitted s3 from the I/O terminal communications control 
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mechanism 16 to the primary backup and recovery control mechanism 14 (page 6, 
paragraph [0118]). 

Further, Tamatsu teaches the claimed "second storage area for writing the data 
written in said first storage area and update information relating to said data, the second 
storage area being configured by at least one of the disk drives" as the database control 
mechanism 15 updates S4 the corresponding database 18 (page 6, paragraph [01 19]). 
Further, Tamatsu teaches the claimed "second storage system comprises a third 
storage area for storing the data read from said second storage area and the update 
information relating to said data wherein the data and update information to be stored in 
said third storage area are read from said first storage system" as the primary backup 
and recovery mechanism 14 transmits S5 the log data to the secondary system 2 via 
communications mechanism 13 and network communications device 3 (page 6, 
paragraph [0119]). 

Further, Tamatsu does not explicitly teach updating second storage system at 
given time intervals. However, Ofek teaches the claimed "updating the second storage 
system" as data transfer request from the donor storage device 14 to the target storage 
device 16 occurs in a timely and coordinated fashion (Fig. 5, col. 12, lines 56-58). Thus, 
it would have been obvious to one of ordinary skill in the data processing art at the time 
of the present invention, to have combined the teachings of the cited references 
because Ofek's teachings would have allowed Tamatsu's system to perform its retrieval 
and updating operations during a predetermined timely fashion to allow data migration 
between first data storage system and a second storage system while the database is 
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open and in real-time, completely transparent to the host or data processing unit with 
minimal interruption to interact with the one or more host or data processing systems 
(col. 2, lines 26-31). 

Tamatsu and Ofek do not explicitly teach sending a command to the first storage 
system. However, Winger teaches the claimed "the second storage system sends to 
the first storage system a command requiring the transmitting of the data stored in the 
second storage area and the update information relating to the data and the first storage 
system transmits the data stored in the second storage area and the update information 
relating to the data to the second storage system in response to the command" as 
second communication for communicating to the data modification request from at least 
one primary server to the at least one secondary server (col. 9, lines 27-29). Thus, it 
would have been obvious to one of ordinary skill in the data processing art at the time of 
the present invention, to have combined the teachings of the cited references because 
Winger's teachings would have allowed Tamatsu's system to provide continuous 
operation of computer systems by having redundant computers and mass storage 
devices (col. 1, lines 29-37). 

9. As per dependent claim 9, Tamatsu teaches the claimed "a plurality of said first 
storage areas is provided and the information that is to be written in said second 
storage area is obtained by taking as an object the data that are to be written in said 
plurality of first storage areas" as the primary system contains primary blocks 6a-n and 
secondary system 2 contains backup blocks 8a-n (page 7, paragraph [0122]- [0123]). 
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10. As per dependent claim 13, Tamatsu teaches the claimed "second storage 
system has a fourth storage area corresponding to said first storage area in said first 
storage system and stores data in said fourth storage area based on the update 
information and data stored in said third storage area" as the backup blocks 8a-n in the 
secondary system 2 correspond to primary blocks 6a-n (Fig. 2, page 7, paragraph 
[0123]). 



11. As per dependent claim 1 5, Tamatsu teaches the claimed "first storage system 
comprises a host adapter for sending data to and receiving data from the host device, a 
cache for retaining the data received by said host adapter, a disk adapter for 
transferring the data stored in said cache, and a plurality of disk drives for storing the 
data according to control of said disk adapter and said first storage area and said 
second storage area are allocated from a storage area in said plurality of disk drives" as 
the primary system 1 includes one array of storage deices (memory) provided and they 
are independent of and with an access speed equivalent to active array provided for 
backup use. Each storage device (memory) is connected to a processing device and 
performs reads, writes, updates and deletions when so instructed by the process device 
(page 7, paragraph [0121]). 

12. As per dependent claim 16, Tamatsu teaches the claimed "second storage 
system comprises a host adapter for sending data to and receiving data from the host 
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device, a cache for retaining the data received by said host adapter, a disk adapter for 
transferring the data stored in said cache, and a plurality of disk drives for storing the 
data according to said disk adapter control and said third storage area is allocated from 
a storage area in said plurality of disk drives" as the primary system 1 includes one 
array of storage deices (memory) provided and they are independent of and with an 
access speed equivalent to active array provided for backup use. Each storage device 
(memory) is connected to a processing device and performs reads, writes, updates and 
deletions when so instructed by the process device (page 7, paragraph [0121]). 

13. As per independent claim 17, Tamatsu teaches a data backup and recovery 
system capable of both backup and recovery in short periods of time and at low cost 
(page 2, paragraph [0031]). Tamatsu invention is further characterized by a primary 
system that uses blocks that store sequentially records having unique key and zero or 
one or more non-unique keys manages the locations of these blocks by means of 
location tables that place them in correspondence with physical addresses in random 
access memory (RAM) and manages a database stored in RAM and by one or more 
secondary systems that provide backup blocks corresponding to the blocks containing 
the source data on the primary system (page 3, paragraph [0032]). 

Further, Tamatsu teaches the claimed "a first storage system coupled to a host 
device for sending data to and configured to receive data from said host device, the first 
storage system including a plurality of disk drives and a disk adaptor used to control the 
disk drives" as an input-output (I/O) terminal 4 is connected to a primary system 1 via 



Application/Control Number: 10/650,338 Page 9 

Art Unit: 2164 

the I/O terminal communication control mechanism 16. The data is simultaneously 
transmitted (S3) from the I/O terminal communications control mechanism 16 to the 
primary backup and recovery control mechanism 14 (page 6, paragraphs [0116 and 
[0118]). 

Further, Tamatsu teaches the claimed "a second storage system coupled to said 
first storage system for receiving data from said first storage system" as the primary 
backup and recovery control mechanism 14 transmits (S5) the log data to the 
secondary system 2 via the communications mechanism 13 and the network 
communication device 3 (page 6, paragraph [0119]). Further, tamatsu teaches the 
claimed "a third storage system coupled to said second storage system for receiving 
data from said second storage system" as a given implementation may be provided with 
multiple secondary systems 2 (Fig. 1, page 6, paragraph [0117]). Further, tamatsu 
teaches the claimed "first storage system comprises a first storage area for writing data 
received from said host device" as the data transmitted s3 from the I/O terminal 
communications control mechanism 16 to the primary backup and recovery control 
mechanism 14 (page 6, paragraph [0118]). 

Further, Tamatsu teaches the claimed "second storage system comprises a 
second storage area for writing the data written in said first storage area in said first 
storage system and update information relating to said data" as the database control 
mechanism 15 updates S4 the corresponding database 18 (page 6, paragraph [01 19]). 
Further, Tamatsu teaches the claimed "third storage system comprises a third storage 
area for storing the data read from said second storage area in said second storage 
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system and update information relating to said data" as a given implementation may be 
provided with multiple secondary systems 2 (Fig. 1, page 6, paragraph [0117]). 

Further, Tamatsu does not explicitly teach updating second storage system at 
given time intervals. However, Ofek teaches the claimed "the data and update 
information to be stored in said third storage area are read from said second storage 
system" as data transfer request from the donor storage device 14 to the target storage 
device 16 occurs in a timely and coordinated fashion (Fig. 5, col. 12, lines 56-58). Thus, 
it would have been obvious to one of ordinary skill in the data processing art at the time 
of the present invention, to have combined the teachings of the cited references 
because Ofek's teachings would have allowed Tamatsu's system to perform its retrieval 
and updating operations during a predetermined timely fashion to allow data migration 
between first data storage system and a second storage system while the database is 
open and in real-time, completely transparent to the host or data processing unit with 
minimal interruption to interact with the one or more host or data processing systems 
(col. 2, lines 26-31). 

Tamatsu and Ofek do not explicitly teach sending a command to the first storage 
system. However, Winger teaches the claimed "the third storage system transmits a 
command to the second storage system and the second storage system transmits the 
data stored in the second storage area and the update information relating to the data in 
response to the command" as second communication for communicating to the data 
modification request from at least one primary server to the at least one secondary 
server (col. 9, lines 27-29). Thus, it would have been obvious to one of ordinary skill in 
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the data processing art at the time of the present invention, to have combined the 
teachings of the cited references because Winger's teachings would have allowed 
Tamatsu's system to provide continuous operation of computer systems by having 
redundant computers and mass storage devices (col. 1, lines 29-37). 

14. As per dependent claim 25, Tamatsu and Ofek do not explicitly teach sending a 
command to the first storage system. However, Winger teaches the claimed "the third 
storage system transmits a command to the second storage system at certain intervals" 
as second communication for communicating to the data modification request from at 
least one primary server to the at least one secondary server (col. 9, lines 27-29). 
Thus, it would have been obvious to one of ordinary skill in the data processing art at 
the time of the present invention, to have combined the teachings of the cited 
references because Winger's teachings would have allowed Tamatsu's system to 
provide continuous operation of computer systems by having redundant computers and 
mass storage devices (col. 1, lines 29-37). 

15. As per dependent claim 26, Tamatsu teaches the claimed "third storage system 
has a fourth storage area corresponding to said first storage area in said first storage 
system and stores data in said fourth storage area based on the data and update 
information stored in said third storage area" as the backup blocks 8a-n in the 
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secondary system 2 correspond to primary blocks 6a-n (Fig. 2, page 7, 
paragraph [0123]). 

16. As per dependent claim 28, Tamatsu teaches the claimed "first storage system 
has written data sent from said host device to said first storage area, the first storage 
system transmits the data written in said first storage area to said second storage 
system and said second storage system writes the data written in said first storage area 
of said first storage system and update information relating to said data into said second 
storage area" as the primary system contains primary blocks 6a-n and secondary 
system 2 contains backup blocks 8a-n (page 7, paragraph [0122]- [0123]). 

17. As per independent claim 29, Tamatsu teaches a data backup and recovery 
system capable of both backup and recovery in short periods of time and at low cost 
(page 2, paragraph [0031]). Tamatsu invention is further characterized by a primary 
system that uses blocks that store sequentially records having unique key and zero or 
one or more non-unique keys manages the locations of these blocks by means of 
location tables that place them in correspondence with physical addresses in random 
access memory (RAM) and manages a database stored in RAM and by one or more 
secondary systems that provide backup blocks corresponding to the blocks containing 
the source data on the primary system (page 3, paragraph [0032]). Tamatsu teaches 
the claimed "a first storage system coupled to a host device for sending data to and 
receiving data from said host device" as an input-output (I/O) terminal 4 is connected to 



Application/Control Number: 10/650,338 Page 13 

Art Unit: 2164 

a primary system 1 via the I/O terminal communication control mechanism 16. The data 
is simultaneously transmitted (S3) from the I/O terminal communications control 
mechanism 16 to the primary backup and recovery control mechanism 14 (page 6, 
paragraphs [0116 and [0118]). 

Further, Tamatsu teaches the claimed "a second storage system coupled to said 
first storage system for receiving data from said first storage system" as the primary 
backup and recovery control mechanism 14 transmits (S5) the log data to the 
secondary system 2 via the communications mechanism 13 and the network 
communication device 3 (page 6, paragraph [0119]). Further, tamatsu teaches the 
claimed "a third storage system coupled to said second storage system for receiving 
data from said second storage system" as a given implementation may be provided with 
multiple secondary systems 2 (Fig. 1, page 6, paragraph [0117]). Further, Tamatsu 
teaches the claimed "wherein said first storage system comprises a first storage area for 
writing data received from said host device" as an input-output (I/O) terminal 4 is 
connected to a primary system 1 via the I/O terminal communication control 
mechanism 16. The data is simultaneously transmitted (S3) from the I/O terminal 
communications control mechanism 16 to the primary backup and recovery control 
mechanism 14 (page 6, paragraphs [0116 and [0118]). 

Further, Tamatsu teaches the claimed "second storage system comprises a 
second storage area for writing data received from said first storage system and a third 
storage area for writing the data written into said second storage area and update 
information relating to said data" as the primary backup and recovery control 
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mechanism 14 transmits (S5) the log data to the secondary system 2 via the 
communications mechanism 13 and the network communication device 3 (page 6, 
paragraph [0119]). Further, tamatsu teaches the claimed "third storage system 
comprises a fourth storage area for storing data read from said third storage area in 
said second storage system and update information relating to said data" as the primary 
backup and recovery control mechanism 14 transmits (S5) the log data to the 
secondary system 2 via the communications mechanism 13 and the network 
communication device 3 and as a given implementation may be provided with multiple 
secondary systems 2 (Fig. 1 , page 6, paragraph [01 17 and 01 19]). 

Further, Tamatsu does not explicitly teach updating second storage system at 
given time intervals. However, Ofek teaches the claimed "the data and update 
information to be stored in said fourth storage area are read from said third storage 
system" as data transfer request from the donor storage device 14 to the target storage 
device 16 occurs in a timely and coordinated fashion (Fig. 5, col. 12, lines 56-58). Thus, 
it would have been obvious to one of ordinary skill in the data processing art at the time 
of the present invention, to have combined the teachings of the cited references 
because Ofek's teachings would have allowed Tamatsu's system to perform its retrieval 
and updating operations during a predetermined timely fashion to allow data migration 
between first data storage system and a second storage system while the database is 
open and in real-time, completely transparent to the host or data processing unit with 
minimal interruption to interact with the one or more host or data processing systems 
(col. 2, lines 26-31). 



Application/Control Number: 10/650,338 Page 15 

Art Unit: 2164 

Tamatsu and Ofek do not explicitly teach sending a command to the second 
storage system. However, Winger teaches the claimed "the third storage system 
transmits a command to the second storage system and the second storage system 
transmits the data stored in the second storage area and the update information relating 
to the data in response to the command" as second communication for communicating 
to the data modification request from at least one primary server to the at least one 
secondary server (col. 9, lines 27-29). Thus, it would have been obvious to one of 
ordinary skill in the data processing art at the time of the present invention, to have 
combined the teachings of the cited references because Winger's teachings would have 
allowed Tamatsu's system to provide continuous operation of computer systems by 
having redundant computers and mass storage devices (col. 1 , lines 29-37). 

18. As per dependent claim 37, Tamatsu and Ofek do not explicitly teach sending a 
command to the first storage system. However, Winger teaches the claimed "the third 
storage system transmits a command to the second storage system at certain intervals" 
as second communication for communicating to the data modification request from at 
least one primary server to the at least one secondary server (col. 9, lines 27-29). 
Thus, it would have been obvious to one of ordinary skill in the data processing art at 
the time of the present invention, to have combined the teachings of the cited 
references because Winger's teachings would have allowed Tamatsu's system to 
provide continuous operation of computer systems by having redundant computers and 
mass storage devices (col. 1, lines 29-37). 
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19. As per independent claim 40, Tamatsu teaches a data backup and recovery 
system capable of both backup and recovery in short periods of time and at low cost 
(page 2, paragraph [0031]). Tamatsu invention is further characterized by a primary 
system that uses blocks that store sequentially records having unique key and zero or 
one or more non-unique keys manages the locations of these blocks by means of 
location tables that place them in correspondence with physical addresses in random 
access memory (RAM) and manages a database stored in RAM and by one or more 
secondary systems that provide backup blocks corresponding to the blocks containing 
the source data on the primary system (page 3, paragraph [0032]). Tamatsu teaches 
the claimed "a network interface used to coupled the storage system to a remote 
computer system" as RAM 12 and a communications mechanism 13 are connected by 
bus line 19 (Fig. 2, page 7, paragraph [0122]). Further, Tamatsu teaches the claimed "a 
plurality of storage devices configured to store data or management information" as the 
databases 18 each contain a primary location table 5 and primary blocks 6a-n (Fig. 1, 
page 7, paragraph [0122]). Further, Tamatsu teaches the claimed "a storage adaptor 
configured to control the plurality of storage devices" primary location table 5 has 
registered block numbers 6a-n (Fig. 3, page 7, paragraph [0124]). Further, Tamatsu 
teaches the claimed "a first storage area defined on at least one of the storage devices 
the first storage area being configured to store write data transmitted by the host" as an 
input-output (I/O) terminal 4 is connected to a primary system 1 via the I/O terminal 
communication control mechanism 16. The data is simultaneously transmitted (S3) 
from the I/O terminal communications control mechanism 16 to the primary backup and 
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recovery control mechanism 14 (page 6, paragraphs [01 16 and [01 18]). Further, 
Tamatsu teaches the claimed "a second storage area defined on at least one of the 
storage devices, the second storage area being configured to store a journal, the journal 
including journal data and update information corresponding to the journal data, the 
journal data corresponding to the write data, wherein the storage system transmits the 
journal stored in the second storage area to a remote storage system for data mirroring, 
the journal being stored in a third storage area of the remote storage system" as the 
primary backup and recovery mechanism 14 transmits S5 the log data to the secondary 
system 2 via communications mechanism 13 and network communications device 3 
(page 6, paragraph [0119]). 

Tamatsu and Ofek do not explicitly teach sending a command to the first storage 
system. However, Winger teaches the claimed "the remote storage system sends to 
the storage system a command requiring the transmitting of the data stored in the 
second storage area and the update information relating to the data and the storage 
system transmits the data stored in the second storage area and the update information 
relating to the data to the remote storage system in response to the command" as 
second communication for communicating to the data modification request from at least 
one primary server to the at least one secondary server (col. 9, lines 27-29). Thus, it 
would have been obvious to one of ordinary skill in the data processing art at the time of 
the present invention, to have combined the teachings of the cited references because 
Winger's teachings would have allowed Tamatsu's system to provide continuous 
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operation of computer systems by having redundant computers and mass storage 
devices (col. 1, lines 29-37). 

20. As per dependent claim 43, Tamatsu and Ofek do not explicitly teach sending a 
command to the first storage system. However, Winger teaches the claimed "the 
sending the command from the second storage system to the first storage system and 
the transmitting the data from the first storage system to the second storage system are 
processed at different timing about different data received from the host device to first 
storage system during different time periods" as second communication for 
communicating to the data modification request from at least one primary server to the 
at least one secondary server (col. 9, lines 27-29). Thus, it would have been obvious to 
one of ordinary skill in the data processing art at the time of the present invention, to 
have combined the teachings of the cited references because Winger's teachings would 
have allowed Tamatsu's system to provide continuous operation of computer systems 
by having redundant computers and mass storage devices (col. 1, lines 29-37). 

21 . As per dependent claim 44, Tamatsu and Ofek do not explicitly teach sending a 
command to the first storage system. However, Winger teaches the claimed "the 
transmitting the command from the third storage system to the second storage system 
and the transmitting the data from the second storage system to the third storage 
system are processed at different timing about different data received from the host 
device to the first storage system during different time periods" as second 
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communication for communicating to the data modification request from at least one 
primary server to the at least one secondary server (col. 9, lines 27-29). Thus, it would 
have been obvious to one of ordinary skill in the data processing art at the time of the 
present invention, to have combined the teachings of the cited references because 
Winger's teachings would have allowed Tamatsu's system to provide continuous 
operation of computer systems by having redundant computers and mass storage 
devices (col. 1, lines 29-37). 

22. As per dependent claim 45, Tamatsu and Ofek do not explicitly teach sending a 
command to the first storage system. However, Winger teaches the claimed "the 
transmitting the command from the third storage system to the second storage system 
and the transmitting the data from the second storage system to the third storage 
system are processed at different timing about different data received from the host 
device to the first storage system during different time periods" as second 
communication for communicating to the data modification request from at least one 
primary server to the at least one secondary server (col. 9, lines 27-29). Thus, it would 
have been obvious to one of ordinary skill in the data processing art at the time of the 
present invention, to have combined the teachings of the cited references because 
Winger's teachings would have allowed Tamatsu's system to provide continuous 
operation of computer systems by having redundant computers and mass storage 
devices (col. 1, lines 29-37). 
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23. As per dependent claim 46, Tamatsu and Ofek do not explicitly teach sending a 
command to the first storage system. However, Winger teaches the claimed "the 
sending the command from the remote storage system to the storage system and the 
transmitting the journal from the storage system to the remote storage system are 
processed at different timing about different data transmitted from the host to the 
storage system during different time periods" as second communication for 
communicating to the data modification request from at least one primary server to the 
at least one secondary server (col. 9, lines 27-29). Thus, it would have been obvious to 
one of ordinary skill in the data processing art at the time of the present invention, to 
have combined the teachings of the cited references because Winger's teachings would 
have allowed Tamatsu's system to provide continuous operation of computer systems 
by having redundant computers and mass storage devices (col. 1, lines 29-37). 

24. Claims 2, 12, 18 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tamatsu (USPA Pub. 2003/0074600 A1) hereinafter Tamatsu, in 
view of Ofek et al. (US Patent 6,598,134) hereinafter Ofek, in view of Winger et al. (US 
Patent 6,560,617) hereinafter Winger and in view of Duyabovich et al. (US Patent 
5,555,371) hereinafter Duyabovich. 

25. As per dependent claim 2, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage on basis of time interval according to number of data. 
However, Duyabovich teaches the claimed "the data and update information to be 
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stored in the third storage area are read from the first storage system at various time 
intervals, second storage system defines said time intervals according to a number of 
data read from said second storage area, wherein said second storage area includes a 
first region for storing the update information and a second region for storing the data, 
wherein said second storage system further includes a fourth storage area to store the 
data obtained from the third storage area without the update information" as each 
update is initiated based on selected time intervals during updating, predetermined 
number of data processing operations have been executed (Fig. 1, col. 8, lines 48-55). 
Thus, it would have been obvious to one of ordinary skill in the data processing art at 
the time of the present invention, to have, combined the teachings of the cited 
references because Duyabovich's teachings would have allowed Tamatsu's system to 
perform its retrieval and updating operations during a predetermined time will provide a 
point in time copying of selected storage based data sets on an non-application 
disruptive basis (col. 3, lines 65-67). 

26. As per dependent claim 12, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage on basis of time interval according to number of data. 
However, Duyabovich teaches the claimed "second storage system sends to the first 
storage system at certain time intervals a command requiring the transmitting of the 
data stored in said second storage area and the update information relating to the data" 
as In step 9, primary data-storage system 13 supplies the pending write update session 
ID to the requesting host and sending a copy update data to secondary system 2 (Fig. 
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1 , col. 8, lines 65-67). Thus, it would have been obvious to one of ordinary skill in the 
data processing art at the time of the present invention, to have, combined the 
teachings of the cited references because Duyabovich's teachings would have allowed 
Tamatsu's system to perform its retrieval and updating operations during a 
predetermined time will provide a point in time copying of selected storage based data 
sets on an non-application disruptive basis (col. 3, lines 65-67). 

27. As per dependent claim 18, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage on basis of time interval according to number of data. 
However, Duyabovich teaches the claimed "the data update information to be stored in 
the third storage area are read from the second storage system at various time intervals 
and third storage system defines said time intervals according to a number of data read 
from said second storage area" as each update is initiated based on selected time 
intervals during updating, predetermined number of data processing operations have 
been executed (Fig. 1, col. 8, lines 48-55). Thus, it would have been obvious to one of 
ordinary skill in the data processing art at the time of the present invention, to have, 
combined the teachings of the cited references because Duyabovich's teachings would 
have allowed Tamatsu's system to perform its retrieval and updating operations during 
a predetermined time will provide a point in time copying of selected storage based data 
sets on an non-application disruptive basis (col. 3, lines 65-67). 
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28. As per dependent claim 30, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage on basis of time interval according to number of data. 
However, Duyabovich teaches the claimed "the data update information to be stored in 
the third storage area are read from the second storage system at various time intervals 
and the third storage system sets said time intervals according to a number of data read 
from said third storage area" as each update is initiated based on selected time intervals 
during updating, predetermined number of data processing operations have been 
executed (Fig. 1 , col. 8, lines 48-55). Thus, it would have been obvious to one of 
ordinary skill in the data processing art at the time of the present invention, to have, 
combined the teachings of the cited references because Duyabovich's teachings would 
have allowed Tamatsu's system to perform its retrieval and updating operations during 

a predetermined time will provide a point in time copying of selected storage based data 
sets on an non-application disruptive basis (col. 3, lines 65-67). 

29. Claims 3, 5, 14, 19, 21, 27, 31, 33, 39,41-42 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Tamatsu (USPA Pub. 2003/0074600 A1) hereinafter 
Tamatsu, in view of Ofek et al. (US Patent 6,598,134) hereinafter Ofek, in view of 
Winger et al. (US Patent 6,560,617) hereinafter Winger and in view of Yang (USPA 
Pub. 2004/0117344 A1) hereinafter Yang. 

30. As per dependent claim 3, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage on basis of time interval according to a traffic of data. 
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However, Yang teaches the claimed "the data and update information to be stored in 
the third storage area are read from the first storage system at various time intervals, 
second storage system defines said time intervals according to a traffic of data sent and 
received between said first storage system and said second storage system, wherein 
said second storage area includes a first region for storing the update information and a 
second region for storing the data, wherein said second storage system further includes 
a fourth storage area to store the data obtained from the third storage area without the 
update information" as when there is less local contention, network traffic contention 
becomes more distinguishable than local resource contention (Fig. 5, page 3, paragraph 
[0038]). Thus, it would have been obvious to one of ordinary skill in the data processing 
art at the time of the present invention, to have, combined the teachings of the cited 
references because Yang's teachings would have allowed Tamatsu's system to perform 
its retrieval and updating operations during a predetermined time based on low network 
traffic is economical and efficient, it can do the entire system-wide real-time, online for 
minimal cost of a device driver (page 1 , paragraph [001 1]). 

31. As per dependent claim 5, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage on basis of time interval according to a processing load. 
However, Yang teaches the claimed "the data and update information to be stored in 
the third storage area are read from the first storage system at various time intervals, 
second storage system defines said time intervals according to a processing load of 
said second storage system, wherein said second storage area includes a first region 
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for storing the update information and a second region for storing the data, wherein said 
second storage system further includes a fourth storage area to store the data obtained 
from the third storage area without the update information" as the graph shows a burst- 
write performance under different workloads and different time intervals. Whenever 
there is less local contention, network traffic contention becomes more distinguishable 
than local resource contention (Fig. 4-5, page 3, paragraph [0038]). Thus, it would have 
been obvious to one of ordinary skill in the data processing art at the time of the present 
invention, to have, combined the teachings of the cited references because Yang's 
teachings would have allowed Tamatsu's system to perform its retrieval and updating 
operations during a predetermined time based on low network traffic is economical and 
efficient, it can do the entire system-wide real-time, online for minimal cost of a device 
driver (page 1, paragraph [0011]). 

32. As per dependent claim 14, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage on basis of time interval according to a processing load. 
However, Yang teaches the claimed "second storage system controls the timing of the 
process for storing data in said fourth storage area according to a processing load of 
said second storage system" as the graph shows a burst-write performance under 
different workloads and different time intervals. Whenever there is less local contention, 
network traffic contention becomes more distinguishable than local resource contention 
(Fig. 4-5, page 3, paragraph [0038]). Thus, it would have been obvious to one of 
ordinary skill in the data processing art at the time of the present invention, to have, 
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combined the teachings of the cited references because Yang's teachings would have 
allowed Tamatsu's system to perform its retrieval and updating operations during a 
predetermined time based on low network traffic is economical and efficient, it can do 
the entire system-wide real-time, online for minimal cost of a device driver (page 1 , 
paragraph [0011]). 

33. As per dependent claim 19, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage on basis of time interval according to a traffic of data. 
However, Yang teaches the claimed "the data and update information to be stored in 
the third storage area are read from the second storage system at various time intervals 
and third storage system defines said time intervals according to a data traffic 
exchanged between said second storage system and said third storage system" 19. As 
per dependent claim 19, Tamatsu and Ofek do not explicitly teach updating the 
secondary storage on basis of time interval according to a traffic of data. However, 
Duyabovich teaches the claimed "third storage system defines said time intervals 
according to a data traffic exchanged between said second storage system and said 
third storage system" as primary system 1 sends a notice to primary data-storage 
system 13 to set up a pending write update session for a range of logical addresses, viz 
logical volume identification, logical track identification (Fig. 1, col. 8, lines 56-60). 
Thus, it would have been obvious to one of ordinary skill in the data processing art at 
the time of the present invention, to have, combined the teachings of the cited 
references because Duyabovich's teachings would have allowed Tamatsu's system to 
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perform its retrieval and updating operations during a predetermined time will provide a 
point in time copying of selected storage based data sets on an non-application 
disruptive basis (col. 3, lines 65-67). 

34. As per dependent claim 21 , Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage on basis of time interval according to a processing load. 
However, Yang teaches the claimed "the data and update information to be stored in 
the third storage area are read from the second storage system at various time intervals 
and third storage system defines said time intervals according to a processing load of 
said third storage system" as the graph shows a burst-write performance under different 
workloads and different time intervals. Whenever there is less local contention, network 
traffic contention becomes more distinguishable than local resource contention 

(Fig. 4-5, page 3, paragraph [0038]). Thus, it would have been obvious to one of 
ordinary skill in the data processing art at the time of the present invention, to have, 
combined the teachings of the cited references because Yang's teachings would have 
allowed Tamatsu's system to perform its retrieval and updating operations during a 
predetermined time based on low network traffic is economical and efficient, it can do 
the entire system-wide real-time, online for minimal cost of a device driver (page 1 , 
paragraph [0011]). 

35. As per dependent claim 27, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage on basis of time interval according to a processing load. 
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However, Yang teaches the claimed "third storage system controls the timing of the 
process for storing data in said fourth storage area according to a processing load of 
said third storage system" as the graph shows a burst-write performance under different 
workloads and different time intervals. Whenever there is less local contention, network 
traffic contention becomes more distinguishable than local resource contention 
(Fig. 4-5, page 3, paragraph [0038]). Thus, it would have been obvious to one of 
ordinary skill in the data processing art at the time of the present invention, to have, 
combined the teachings of the cited references because Yang's teachings would have 
allowed Tamatsu's system to perform its retrieval and updating operations during a 
predetermined time based on low network traffic is economical and efficient, it can do 
the entire system-wide real-time, online for minimal cost of a device driver (page 1, 
paragraph [0011]). 

36. As per dependent claim 31 , Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage on basis of time interval according to a traffic data. 
However, Yang teaches the claimed "the data and update information to be stored in 
the fourth storage area are read from the third storage system at various time intervals 
and third storage system sets said time intervals according to a data traffic exchanged 
between said second storage system and said third storage system" as the graph 
shows a burst-write performance under different workloads and different time intervals. 
Whenever there is less local contention, network traffic contention becomes more 
distinguishable than local resource contention (Fig. 4-5, page 3, paragraph [0038]). 
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Thus, it would have been obvious to one of ordinary skill in the data processing art at 
the time of the present invention, to have, combined the teachings of the cited 
references because Yang's teachings would have allowed Tamatsu's system to perform 
its retrieval and updating operations during a predetermined time based on low network 
traffic is economical and efficient, it can do the entire system-wide real-time, online for 
minimal cost of a device driver (page 1 , paragraph [001 1]). 

37. As per dependent claim 33, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage on basis of time interval according to a processing load. 
However, Yang teaches the claimed "the data update information to be stored in the 
fourth storage area are read from the third storage system at various time intervals and 
third storage system sets said time intervals according to a processing load of said third 
storage system" as the graph shows a burst-write performance under different 
workloads and different time intervals. Whenever there is less local contention, network 
traffic contention becomes more distinguishable than local resource contention (Fig. 4- 
5, page 3, paragraph [0038]). Thus, it would have been obvious to one of ordinary skill 
in the data processing art at the time of the present invention, to have, combined the 
teachings of the cited references because Yang's teachings would have allowed 
Tamatsu's system to perform its retrieval and updating operations during a 
predetermined time based on low network traffic is economical and efficient, it can do 
the entire system-wide real-time, online for minimal cost of a device driver (page 1 , 
paragraph [0011]). 



Application/Control Number: 10/650,338 



Art Unit: 2164 



Page 30 



38. As per dependent claim 39, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage on basis of time interval according to a processing load. 
However, Yang teaches the claimed "third storage system controls the timing of the 
process for storing data in said fifth storage area according to a processing load of said 
third storage system" as the graph shows a burst-write performance under different 
workloads and different time intervals. Whenever there is less local contention, network 
traffic contention becomes more distinguishable than local resource contention (Fig. 4- 
5, page 3, paragraph [0038]). Thus, it would have been obvious to one of ordinary skill 
in the data processing art at the time of the present invention, to have, combined the 
teachings of the cited references because Yang's teachings would have allowed 
Tamatsu's system to perform its retrieval and updating operations during a 
predetermined time based on low network traffic is economical and efficient, it can do 
the entire system-wide real-time, online for minimal cost of a device driver (page 1 , 
paragraph [0011]). 

39. As per dependent claim 41 , Tamatsu, Ofek and Winger do not explicitly teach 
mirroring the first storage area to remote storage system. However, Yang teaches the 
claimed "the write data of the journal is stored in a fourth storage area of the remote 
storage system to mirror the first storage area of the storage systems the fourth storage 
area not including the update information, wherein the storage system is a disk array 
unit, the network interface is a host adaptor or channel adaptor, the storage devices are 
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hard disk drives, and the storage adaptor is a disk adaptor" as local system 12 and a 
remote system 14 which are connected via a communication s medium 16 for example, 
LAN, WAN, internet. Disk driver 20 interfaces with a disk-caching-disk (DCD) device 
driver 22, which communicates with a real-time online remote information backup 
(ROBIB) disk driver 22. The local NIC driver 28 sends and receives the message over 
the network 16 to remote NIC driver 50 (Fig. 1, page 1, paragraph [0018], [0019] and 
page 2, paragraph [0025]). Thus, it would have been obvious to one of ordinary skill in 
the data processing art at the time of the present invention, to have, combined the 
teachings of the cited references because Yang's teachings would have allowed 
Tamatsu's system to perform remote online backup without time consuming and difficult 
task for the database administrator (page 1 , paragraph [0007]). 

40. As per dependent claim 42, Tamatsu, Ofek and Winger do not explicitly teach 
mirroring the first storage area to remote storage system. However, Yang teaches the 
claimed "the first and third storage areas are storage volumes, where the second and 
fourth storage areas are journal volumes each having two different reasons for storing 
write data and update information, respectively" as the local system 12 has disk 
memory 18 and the remote system 14 has disk memory 54 (Fig. 1, page 2, paragraph 
[0019,0022]). Thus, it would have been obvious to one of ordinary skill in the data 
processing art at the time of the present invention, to have, combined the teachings of 
the cited references because Yang's teachings would have allowed Tamatsu's system 
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to perform remote online backup without time consuming and difficult task for the 
database administrator (page 1, paragraph [0007]). 

41. Claims 7-8,23-24 and 35-36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tamatsu (USPA Pub. 2003/0074600 A1) hereinafter Tamatsu, in 
view of Ofek et al. (US Patent 6,598,134) hereinafter Ofek, in view of Winger et al. (US 
Patent 6,560,617) hereinafter Winger and in view of Candelaria et al. (US Patent 
5,682,513) hereinafter Candelaria. 

42. As per dependent claim 7, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage according to an update sequence. However, 
Candelaria teaches the claimed "the update information to be written to said second 
storage area relates to an update sequence of the data that is to be written to said first 
storage area" as after all read record sets across all primary storage controllers 305 for 
a predetermined interval are received at the secondary site 331, the SDM 314 interprets 
the received control information and applies the received read record sets to the 
secondary DASDs 316 in groups of record updates such that the record updates were 
originally written on the primary DASDs 306 (Fig. 3, col. 9, lines 56-63). Thus, it would 
have been obvious to one of ordinary skill in the data processing art at the time of the 
present invention, to have, combined the teachings of the cited references because 
Candelaria's teachings would have allowed Tamatsu's system to perform its retrieval 
and updating operations during a predetermined time based on update sequence in 
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order to backup data at the secondary site in an order consistent with the data writes at 
the primary site (col. 2, lines 48-50). 

43. As per dependent claim 8, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage on basis of time interval according to management 
information. However, Candelaria teaches the claimed "the data update information to 
be stored in the third storage area are read from the second storage system at various 
time intervals and first storage system possesses management information relating to 
said second storage area and second storage system reads from said first storage 
system the management information relating to said second storage area which is 
possessed by said first storage system and defines said time intervals according to said 
management information" as external communication may notify the secondary site that 
an out-of-sync duplex pair volume exists. This is realized by employing a user systems 
management function (col. 6, lines 33-36). Thus, it would have been obvious to one of 
ordinary skill in the data processing art at the time of the present invention, to have, 
combined the teachings of the cited references because Candelaria's teachings would 
have allowed Tamatsu's system to perform its retrieval and updating operations during 
a predetermined time based on update sequence in order to backup data at the 
secondary site in an order consistent with the data writes at the primary site (col. 2, 
lines 48-50). 
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44. As per dependent claim 10, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage according to an update sequence. However, 
Candelaria teaches the claimed "the update information to be written in said second 
storage area relates to the update sequence of the data that is to be written in said 
plurality of first storage areas" as after all read record sets across all primary storage 
controllers 305 for a predetermined interval are received at the secondary site 331 , the 
SDM 314 interprets the received control information and applies the received read 
record sets to the secondary DASDs 316 in groups of record updates such that the 
record updates were originally written on the primary DASDs 306 (Fig. 3, col. 9, lines 
56-63). Thus, it would have been obvious to one of ordinary skill in the data processing 
art at the time of the present invention, to have, combined the teachings of the cited 
references because Candelaria's teachings would have allowed Tamatsu's system to 
perform its retrieval and updating operations during a predetermined time based on 
update sequence in order to backup data at the secondary site in an order consistent 
with the data writes at the primary site (col. 2, lines 48-50). 

45. As per dependent claim 23, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage according to an update sequence. However, 
Candelaria teaches the claimed "the update information to be written into said second 
storage area relates to the update sequence of the data that is to be written into said 
second storage area" as after all read record sets across all primary storage controllers 
305 for a predetermined interval are received at the secondary site 331, the SDM 314 
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interprets the received control information and applies the received read record sets to 
the secondary DASDs 316 in groups of record updates such that the record updates 
were originally written on the primary DASDs 306 (Fig. 3, col. 9, lines 56-63). Thus, it 
would have been obvious to one of ordinary skill in the data processing art at the time of 
the present invention, to have, combined the teachings of the cited references because 
Candelaria's teachings would have allowed Tamatsu's system to perform its retrieval 
and updating operations during a predetermined time based on update sequence in 
order to backup data at the secondary site in an order consistent with the data writes at 
the primary site (col. 2, lines 48-50). 

46. As per dependent claim 24, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage and defines time interval according to management 
information. However, Candelaria teaches the claimed "the data update information to 
be stored in the third storage area are read from the second storage system at various 
time intervals and second storage system possesses management information relating 
to said second storage area and said third storage system reads from said second 
storage system said management information relating to said second storage area and 
sets said time intervals according to said management information that has been read" 
as external communication may notify the secondary site that an out-of-sync duplex pair 
volume exists. This is realized by employing a user systems management function (col. 
6, lines 33-36). Thus, it would have been obvious to one of ordinary skill in the data 
processing art at the time of the present invention, to have, combined the teachings of 
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the cited references because Candelaria's teachings would have allowed Tamatsu's 
system to perform its retrieval and updating operations during a predetermined time 
based on update sequence in order to backup data at the secondary site in an order 
consistent with the data writes at the primary site (col. 2, lines 48-50). 

47. As per dependent claim 35, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage according to an update sequence. However, 
Candelaria teaches the claimed "the update information to be written into said third 
storage area relates to the update sequence of the data to be written into said second 
storage area" as after all read record sets across all primary storage controllers 305 for 
a predetermined interval are received at the secondary site 331, the SDM 314 interprets 
the received control information and applies the received read record sets to the 
secondary DASDs 316 in groups of record updates such that the record updates were 
originally written on the primary DASDs 306 (Fig. 3, col. 9, lines 56-63). Thus, it would 
have been obvious to one of ordinary skill in the data processing art at the time of the 
present invention, to have, combined the teachings of the cited references because 
Candelaria's teachings would have allowed Tamatsu's system to perform its retrieval 
and updating operations during a predetermined time based on update sequence in 
order to backup data at the secondary site in an order consistent with the data writes at 
the primary site (col. 2, lines 48-50). 
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48. As per dependent claim 36, Tamatsu, Ofek and Winger do not explicitly teach 
updating the secondary storage and defines time interval according to management 
information. However, Candelaria teaches the claimed "the data update information to 
be stored in the third storage area are read from the second storage system at various 
time intervals, second storage system possesses management information relating to 
said third storage area and third storage system reads from said second storage system 
the management information relating to said third storage area and sets said time 
intervals according to said management information that has been read" as external 
communication may notify the secondary site that an out-of-sync duplex pair volume 
exists. This is realized by employing a user systems management function (col. 6, 
lines 33-36). Thus, it would have been obvious to one of ordinary skill in the data 
processing art at the time of the present invention, to have, combined the teachings of 
the cited references because Candelaria's teachings would have allowed Tamatsu's 
system to perform its retrieval and updating operations during a predetermined time 
based on update sequence in order to backup data at the secondary site in an order 
consistent with the data writes at the primary site (col. 2, lines 48-50). 
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Allowable Subject Matter 

49. Claims 4, 6, 1 1 , 20, 22, 32, 34 and 38 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

50. Claims 47-54 are allowed because the applicant has incorporated the objected 
dependent claims into independent claims and prior art on record does not teach each 
claim in combination with all limitations. 

Response to Arguments 

51 . Applicant's arguments filed on 1 1/3/2005 have been fully considered but they 
are moot in view of the new ground(s) of rejection. 

Conclusion 



52. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sathyanarayan Pannala whose telephone number is 
(571) 272-41 15. The examiner can normally be reached on 8:00 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Rones can be reached on (571) 272-4085. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
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For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Sathyanarayan Pannala 

Examiner 

Art Unit 2164 

srp 

December 19, 2005 



